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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium which has good electromagnetic 
conversion characteristics, is capable of maintaining the good electromagnetic conversion characteristics and 
traveling durability without a change with lapse of time for a long period of time and has an excellent 
preservable property. 

SOLUTION: The total thickness of the medium is specified to <13.0 p and the average thickness of a 
magnetic layer is specified to >1.1 p. Planar inorg. powder and carbon black are incorporated into a 
back-coating layer. The thickness Db of a nonmagnetic base and the thickness Dr of the back- coating layer 
satisfy are so set as to satisfy the equation 6<Db/Dr<10 and the Young's modulus Eb of the nonmagnetic base 
and the Young's modulus Er of back-coating layer are so set as to satisfy the equation 0.3<Eb/Er<0.8. 
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CLAIMS 
[Claim(s)] 

[Claim l] In the magnetic-recording medium equipped with the back coat layer containing the non magnetic 
layer prepared in one field of a nonmagnetic base material, the magnetic layer prepared on this non magnetic 
layer, and the nonmagnetic powder prepared in the field of another side of said nonmagnetic base material and 
a binder While the overall thickness of a medium is 13.0 micrometers or less, the average thickness of said 
magnetic layer is 1.1 micrometers or more. The thickness Db of said nonmagnetic base material and the 
thickness Dr of said back coat layer satisfy [ said nonmagnetic powder ] the bottom type 1 including plate-like 
minerals powder and carbon black. And the magnetic -recording medium characterized by Young's modulus Eb 
of said nonmagnetic base material and Young's modulus Er of said back coat layer being what satisfies the 
bottom type 2. 

6 <=Db/Dr<=10 - Formula 10.3<=Eb/Er<= 0.8 - Formula 2 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - spreading -- a mold - magnetic recording - a medium - being related - 
a thing - it is - especially - being good - a magnetic parametric performance - and - transit - endurance - 
passing the time - not changeful - a long period of time - crossing -- it can hold - a paint film - shelf life - 
having excelled - high density - record - being possible magnetic recording - a medium - providing - things 
- a purpose ** - carrying out -* **** . 
[0002] 

[Description of the Prior Art] Especially as for magnetic recording, densification progresses in recent years, 
record wavelength becomes short and the width of recording track is progressing in the direction which 
becomes narrow. For example, not to mention business use, the digitization represented by DVC (digital video 
cassette) progresses quickly, and magnetic tapes, such as a video tape, are coming also by the noncommercial 
use. In addition to the magnetic parametric performance, in connection with it, the magnetic-recording medium 
excellent in shelf life without aging is called for. The thing of the development form of DVC specification is sold 
to coincidence, and cost performance competition is also becoming intense. Furthermore, the digital S tape of 
our company is also put on the market in such a situation, and the degree of competition is increased. 
[0003] All possible technical amelioration is continued about the quality characteristic conventionally 
demanded by the user by the business-use medium. And in addition to the transit endurance which is equal to 
use of a still etc., more than the noncommercial use, it was being enough taken into consideration by the shelf 
life of the recorded source. Especially about still-proof nature, the transit endurance supposing photographing 
under a large environment or use of the count of considerable at the time of an editing task is required. 
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Although the development from a hard side is natural, the demand to the medium which is a software side is 
also becoming strong. 

[0004] The magnetic-recording medium which used the metal thin film for the magnetic layer is proposed to the 
demand of this densification etc. In respect of practical use dependability, such as productivity and corrosion, 
ferromagnetic powder is distributed in a binder (binder resin), and the so-called spreading type applied on the 
base material of magnetic-recording medium is excellent. However, to a metal thin film, since whenever 
[ restoration / of the magnetic substance ] is low as for a spreading mold medium, a magnetic parametric 
performance is inferior in it. For this reason, in a spreading mold medium, amelioration of the magnetic 
properties of ferromagnetic powder, smoothing of a front face, the formation of a magnetic layer thin film, etc. 
are not enough to densification, although various approaches are proposed towards the improvement in the 
engine performance. Furthermore, in prolonged repeat use or the prolonged use after preservation, it is difficult 
to hold transit endurance in an early magnetic parametric performance list, and the shelf life of a paint film 
does not have it, either. [ enough for the bottom of a severe condition ] 
[0005] 

[Problem(s) to be Solved by the Invention] Then, in order to solve these troubles, the magnetic-recording 
medium containing the nonmagnetic powder with which the average thickness of the upper magnetic layer is 

1.0 micrometers or less, and mean particle diameter was specified to the lower layer non magnetic layer is 
proposed as indicated by JP,5-217149,A. Moreover, the magnetic-recording medium which prepared the lower 
layer containing the end of alpha-oxidation iron powder the average percentage which exists in the element 
weight ratio and front face of aluminum and Si was specified on the base material, and the layer containing 
ferromagnetic powder as the upper layer is proposed as indicated by JP,7-93740,A. However, it is not that to 
which all fully solved the trouble, about an improvement of shelf life with especially little aging, it is 
************** it j s ** t h ere are many inadequate points. 

[0006] This invention is originated paying attention to the above troubles that these should be solved effectively, 
and the purpose has a magnetic parametric performance in offering the magnetic-recording medium excellent 
in the shelf life which can hold a good magnetic parametric performance and transit endurance over a long 
period of time good without aging in which high density record is possible. 
[0007] 

[Means for Solving the Problem] Then, the non magnetic layer by which this invention was prepared in one 
field of a nonmagnetic base material in order to solve a technical problem, In the magnetic-recording medium 
equipped with the back coat layer containing the magnetic layer prepared on this non magnetic layer, and the 
nonmagnetic powder prepared in the field of another side of said nonmagnetic base material and a binder While 
the overall thickness of a medium is 13.0 micrometers or less, the average thickness of said magnetic layer is 

1.1 micrometers or more. The thickness Db of said nonmagnetic base material and the thickness Dr of said back 
coat layer satisfy [ said nonmagnetic powder ] the bottom type 1 including plate-like minerals powder and 
carbon black. And the magnetic-recording medium, 6 <=Db/Dr<=10 which are characterized by Young's 
modulus Eb of said nonmagnetic base material and Young's modulus Er of said back coat layer being what 
satisfies the bottom type 2 - Formula 10.3<=Eb/Er<= 0.8 - A formula 2 is offered. 

[0008] 

[Embodiment of the Invention] this invention person resulted in a header and this invention that the 
magnetic-recording medium excellent in shelf life etc. in which high density record is possible was obtained by 
forming the structure which consists of a back coat layer which chooses the specific thickness of a magnetic 
layer and contains specific nonmagnetic powder, as a result of inquiring wholeheartedly in view of this 
situation. 
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[0009] Namely, this invention forms in one field of a nonmagnetic base material at least a non magnetic layer 
and the magnetic layer prepared on this non magnetic layer, and sets it to the magnetic-recording medium 
which equipped the field of another side with the back coat layer containing nonmagnetic powder and a binder. 
The magnetic-recording medium characterized by for the overall thickness of a magnetic-recording medium 
being 13.0 micrometers or less, and for the average thickness of said magnetic layer being 1.1 micrometers or 
more, and being that in which said nonmagnetic powder contains plate like minerals powder and carbon black 
is offered. 

[0010] Furthermore, the thickness Db of said nonmagnetic base material and the thickness Dr of said back coat 
layer satisfy the bottom type 1, and, as for the magnetic-recording medium of this invention, Young's modulus 
Eb of said nonmagnetic base material and Young's modulus Er of said back coat layer satisfy the bottom type 2. 
6 <=Db/Dr<=10 - Formula 10.3<=Eb/Er<= 0.8 - Formula 2 [0011] The non magnetic layer prepared on a 
nonmagnetic base material contains lubricant, minerals powder, etc. The magnetic layer prepared on a 
non magnetic layer contains ferromagnetic powder, lubricant, carbon black, etc. With the field in which the 
non magnetic layer and magnetic layer of a nonmagnetic base material were prepared, the back coat layer 
containing nonmagnetic powder, carbon black, etc. is prepared in the field of the opposite side. 
[0012] In this invention, the average thickness of a magnetic layer is set as 1.1 micrometers or more. The 
overall thickness of a magnetic-recording medium is 13.0 micrometers or less. When magnetic layer thickness 
is thinner than 1.1 micrometers, the following trouble appears. 

- In order to suppress the drop out rise by the foreign matter adhesion by electrification etc., carbon black is 
included in the magnetic layer. However, if magnetic layer thickness is made thinner than 1.1 micrometers, 
surface electric resistance will become high, electrification nature will increase, and a drop out will go up. This 
inclination will become remarkable if it is made to run a tape repeatedly furthermore. 

- If magnetic layer thickness becomes thinner than 1.1 micrometers, the amount of lubricant will decrease 
relatively and transit endurance, such as a still, will deteriorate. If the amount of lubricant is made to increase, 
the reinforcement of a magnetic layer will fall. Moreover, shelf life will also deteriorate. 

- If magnetic layer thickness is thinner than 1.1 micrometers even if it is going to balance the property of these, 
magnetic parametric performances, such as an output, will deteriorate. 

[0013] Plate-like minerals powder is used as nonmagnetic powder contained in the back coat layer in this 
invention. For example, independent or the combined thing is used in alpha Fe 203, Ba Fe, a kaolin, a mica, a 
zinc oxide, etc. That whose tabular ratios mean particle diameter is 30*50 in 0.5 3.0 micrometers is desirable. 
Furthermore, carbon black is also used as nonmagnetic powder. For example, independent or the thing 
combined two or more kinds is used in furnace black, thermal black, the black for colors, acetylene black, etc. As 
for mean particle diameter, it is desirable that it is 20nm - 300nm. 

[0014] this invention smell has specified the relation between the thickness Db of said nonmagnetic base 
material, and the thickness Dr of said back coat layer by the upper formula 1. If this ratio (Db/Dr) becomes less 
than six, since a back coat layer will become thick relatively, although the reinforcement as a medium improves, 
flexibility will fall. Therefore, it becomes easy to generate the edge damage by transit path gap of a magnetic 
tape ete. On the other hand, if said ratio exceeds 10, since a back coat layer will become thin relatively, the 
reinforcement as a medium falls and it further becomes easy to generate an edge damage. 

[0015] In this invention, the upper type 2 has prescribed the relation between Young's modulus Eb of said 
nonmagnetic base material, and Young's modulus Er of said back coat layer. If said ratio (Eb/Er) becomes less 
than 0.3, since the Young's modulus of a back coat layer will become large relatively, flexibility falls, the hit by 
the head with fixed curvature will worsen, and an output etc. will decline. On the other hand, if said ratio 
exceeds 0.8, since the Young's modulus of a back coat layer will become small relatively, a magnetic tape 
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becomes easy to float by the air space generated at the time of passage of a rota ting-drum head etc., and loss of 
power will become large by the increment in a spacing. Control of these aforementioned Young's modulus has 
various approaches, and is not limited especially. 

[0016] An ingredient well-known as ferromagnetic powder which a magnetic layer contains can be used. For 
example, hexagonal ferrites, such as ferromagnetic alloy impalpable powder which uses gamma FeOx 
(x=1.331.5), Co denaturation gamma-FeOx (x=1.33*1.5), Fe, or nickel or Co as a principal component (75% or 
more), a barium ferrite, and a strontium ferrite, etc. can be used. In these ferromagnetic powder, elements, such 
as aluminum, Si, S, Sc, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, Ag, Sn, Sb, Te, Ba, Ta, W, Re, Au, Hg, Pb, Bi, La, Ce, Pr, Nd } 
P, Co, Mn, Zn, nickel, Sr, and B, may be contained in addition to a predetermined element. 

[0017] As minerals powder which a non- magnetic layer contains, titanium oxide, a barium sulfate, a silica, an 
alumina, a nonmagnetic iron oxide, a calcium carbonate, etc. are used preferably. Moreover, organic [ for raising 
such dispersibility etc. ] and/or inorganic processing may be performed to said nonmagnetic minerals powder. 
The configuration of said minerals powder is preferably needlelike, and, for the diameter of an average major 
axis, 0.05 0. 30 micrometers and the diameter of an average minor axis are [ 0.010-0.050 micrometers and an 
axial ratio (the diameter of a major axis / diameter of a minor axis) ] 3 30. 

[0018] Conductive carbon etc. can be used as carbon black contained in said non magnetic layer. Moreover, 
before adding carbon black in magnetic coatings etc., a binder etc. may distribute beforehand, these carbon 
black - independence - or it can also combine and use. 

[0019] As resin used for binder resin, well-known resin usable to a magnetic-recording medium is usable. For 
example, polyester resin, polyurethane resin, a vinyl chloride system copolymer, an acrylic-acid ester 
acrylonitrile copolymer, an acrylic-acid ester styrene copolymer, a polyvinyl butyral, a cellulosic, phenol resin, 
phenoxy resin, an epoxy resin, polyamide resin, silicon resin, etc. are mentioned. 

[0020] In a magnetic layer, a non magnetic layer, and a back coat layer, even if it makes other additives contain, 
it is satisfactory. As lubricant, fluid lubrication agents, such as a fatty acid, fatty acid ester, and silicone, are 
mentioned. 

[0021] Although a well-known process can be conventionally used about the process of a magnetic-recording 
medium, it is desirable to perform the so-called '■******" which kneads in the condition that coating viscosity is 
high, in early stages of distribution about distribution. Especially a limit does not have the approach of this 
kneading, and the addition sequence of each component etc. can be set up suitably. The usual kneading 
machine, for example, a roll mill, a continuation kneader, a high-pressure kneader, a high-speed impact mixer, 
a sand mill, etc. can be used for adjustment of a nonmagnetic coating, a magnetic coating, and a back coat 
coating. As an approach of applying said non magnetic layer to a nonmagnetic base material top, a magnetic 
layer, etc., a die coat, a spin coat, a spray coat, a gravure coat, etc. are desirable. 

[0022] The thickness of the above-mentioned non magnetic layer has desirable 0.5 2 micrometers. Since it is in 
the inclination for the smooth effectiveness on the front face of a magnetic layer according that the thickness of 
a non magnetic layer is less than 0.5 micrometers to a non-magnetic layer to fall, and it is in the inclination 
which output fluctuation increases when it exceeds 3 micrometers, it is desirable to consider as 
above-mentioned within the limits. It is desirable to take technique, such as the approach for obtaining good 
surface smooth nature also in the calender process which forms front-face nature, for example, the Steele 
calender processing etc. 

[0023] An example explains this invention concretely below. It is the component shown here and easily 
understood for that to which it is engaged in this industry operating procedure's etc. being whose can be 
changed in the range which does not deviate from the idea of this invention comparatively. Therefore, this 
invention should not be restricted to the following example. 
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[0024] 

The end of a presentation of magnetic coating used for example and example of comparison> (l) 
ferromagnetism alloy powder The 100 weight sections (Presentation: Fe 94%) [ nickel 2%] The amount of 
saturation magnetization : 150 erau/g Specific surface area : 55m2 / g, major-axis lengths. lmicrometer (2) 
Binder - polyurethane Nine weight sections - Vinyl chloride resin Nine weight sections - nitrocellulose Two 
weight sections (3) In addition to this, additive - Carbon black One weight section - alpha-alumina Three weight 
sections - butyl stearate Two weight sections - methyl ethyl ketone The 150 weight sections - cyclohexanone 150 
weight section [0025] 

Presentation of nonmagnetic coating used for example and example of comparison> (l) minerals powder The 
100 weight sections - alpha-iron-oxide-powder (2) binder - Polyurethane Five weight sections - Vinyl chloride 
resin Five weight sections (3) In addition to this, additive - Carbon black 10 weight section - butyl stearate Two 
weight sections - methyl ethyl ketone The 125 weight sections and cyclohexanone The 125 weight sections 
[0026] 

Presentation of back coat coating used for example and example of comparison> (l) nonmagnetic powder - 
Plate-like alpha-Fe 203 The 100 weight sections - Carbon black Five weight sections (2) binder - Polyurethane 
15 weight sections - Vinyl chloride resin 15 weight sections (3) In addition to this, it is an additive. - butyl 
stearate 1 weight section - palmitic acid One weight section - methyl ethyl ketone The 100 weight sections and 
cyclohexanone The 100 weight sections [0027] After kneading each component by the continuation kneader, it 
was made to distribute about each of the three above-mentioned coatings using a sand mill. 20 weight ****** 
churning of the poly isocyanate was carried out at the obtained dispersion liquid, it filtered using the filter, and 
each coating liquid was adjusted. It applied so that it might become predetermined (Table 1 publication) 
thickness on the non magnetic layer which was painted by the thickness of 1.0 micrometers on the base 
material in the obtained nonmagnetic coating, and was painted in the nonmagnetic coatings in the magnetic 
coating. The polyethylene terephthalate (PET) film of predetermined (Table 1 publication) thickness was used 
for the nonmagnetic base material. 

[0028] Next, surface data smoothing was performed using the Steele calender. Furthermore, with the field in 
which the non magnetic layer and magnetic layer of a nonmagnetic base material were prepared, the back coat 
layer was prepared in the field of the opposite side at predetermined (Table 1 publication) thickness. And said 
film-like medium was put into the temperature environment of 50 degrees C 24 hrs, aging processing was 
performed, the film-like medium produced in this way was cut out in width of face of 12.65mm, and it 
considered as the magnetic tape for samples (digital S tape). Following measurement and evaluation were 
performed about the examples 115 and the examples 114 of a comparison which were produced by the 
above-mentioned approach. The result is shown in Table 1. 
[0029] 
[Table l] 



6/9 





IS 
as 


c 


o 


0:C 


>c 


O 






c 




c 


o 


c 


O 






\< 


<3 


X 


X 


C 


< 


O 


C 


i 

OJC 
t 

1 


O 


C 


| 

oo 


=01 

<T 


p 


o 


oo 


o 


o 


O 


o 


o 


O 


q 


o 


o 


O 


o 




O 


>o 


O 


O 


X 


O 


< 


X 


<J 


< 


x 




<J x 

i 


T-N CO 


b 


o 


co 
b 


CM 

b 


o 


CM 

b 


co 

b 


in 

b 


CM 

b 


CO 

b 


o 


r- 
O 


b 


o 
o 


b 




CI 

o 


b 


o 
b 


CD 

b 
j 


o 

M" 
| 


o 
O 




1 


o 

1 


O 


r->» 
| 


CM 
J 


o 

CM 


f 
J 






O 


o 


o 


o 


o 


o 


o 


O 


O 


O 


o 


O 


o 


o 


O 




o 


o 




< 


X 

1* 


< 


X 


X 


X 


< 


X 


< 


< 


xl 


IS 


it 


o 


o 


o 


o 


o 


o 


b 


O 


o 


o 


o 


o 


o 


o 


o 








X 


i 

j 


<3 


O 


O 


o 




O 


o 


O 


O 


m 




o 


o 


o 


o 


o 


o 


o 


o 


o 


oo 


o 


o 


o 


O 




o 


O 


<3 


X 


O 


O 


O 


o 


o 

f 
1 


o 


o 


o 


o 


O 


o 
\ 
o 


o 


o 


o 


o 


C 


o 


o 


o 


o 


oo 


o 


o 


o 


o 




< 


X 


X 


X 


o 


X 


o 


o 


o 


o 


o 


o 


o 


o 


am 

v_ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


oo 


o 


o 


o 


o 




oo 


O 


O 


X 


O 


<! 


< 


o 


o 


X 


o 


o 


<I 


S^'-Fn CD 


b 


b 


to 

b 


1 

b 


b 


o 
b 


to 

o" 


b 


CO 

b 


<*»-«M 

do 


b 


CM 

b 


b 


b 




b b 


o 
b 


«» 
b 


o 

o 

1 


b 


o 




«o 

b 
1 


?!? 

! 'f 1 


b 


b 


T 




CD 










o 


r-- 




















o 






o 


CD 


CD 


CO 


L 

!t 








CM 


CN|| CO 


CxJ 


Csl 


CM 




CM 

> 














CM OJ 


CM 


CM 






CO 








{ CM 

f 
r 


| 

o 

«■ 




^ 
















io 

Cii 


co:o 
^id 


o 
o 

CM 


o 

ID 


en 
CO 






^* 








o 












o 

? 


o 

b 




o 
o 






























o 

<K> 












— 


o 


O 

o" 


o 
o> 


a> 


O 

o 


O 
CO 


o 

<£> 


O 

u> 




o 








o 


o 

ud 










o 

CO 


o 

a> 


o 
o 


o 
o 












CXI 


















o 










— 


— 


b 








ir? 
o 




CO 

b 






r- 

d 




«- 






b 


— 








esr 


o> 




o 










bio 

J 


] 

; 


m 


m 






<r> 


CO 


b 


b 


to 










— 








ID 






I 

I 

i 
i 




— 


en 


CO 


b 


b 






— 






O 

oti 

i 








C35k 


o 

CO 


co 


o 
ai 










— 




*- 




O 

<3> 












o 


o 


u> 
Oi 


o 

tT> 


t — 












1 

! 




i 


cd:o> 




*^ 


CO 








— 


o 

t— 


— 


CO 


1 

j 




- 










i 

<o 












f 

in 








CO 




























EBB 
k 


«t 


















































J 


i 


















































! 










If 














i 
















1 




































j 






































5 *E 




CM 




J 










1 
















/ 

o 




CO 


lO 


cv 










"[ 

! 












-j— -1 

i ! i 






















) 




O 


o 


o 










i 
1 




>— J 

all 


MtCO 




ID 


CO 


3EJ 
Ki 
KH 


CO 

£] 


a 

£1 
®i 
XI 


o 

Si 

i 


£J 

m 


CM 

iu 
«y 
ec 1 ! 




- 


LO 


I 
1 


i 


CM 

mi 


CO 


II 


CD 

§ 


1 


oo 


a>jo 


»— 


CM 


CO 











7/9 



JP-A-11-273053 

[0030] Measured value after making measured value immediately after judging and involving in a cassette half 
about a magnetic tape into initial value and carrying out 24hr preservation under the 60degreeC90%RH 
environment was made into the value after preservation. The digital S device used for measurement of per an 
output and head, a drop out (D/O), etc. is the Victor Co. of Japan, Ltd. make. It is non portable PRD80. 
Especially a measurement environment is a room temperature environment (20-degreeC60%RH), when there 
is no notice. Moreover, transit was made into the contents which repeat record, playback, and rewinding 100 
times using PRD80. An output records a sine wave with a frequency of 24.75MHz, and expresses it with the 
measured value when reproducing. The reference value of O.OdB was made into the standard reference tape 
value in Victor Co. of Japan, Ltd. 

[0031] Per head made measured value whenever [ of the envelope when recording and reproducing on the same 
conditions as output measurement / flush ]. Display flatness is the percentage (%) of the minimum amplitude 
value to a maximum amplitude value. And the valuation basis was made into the lower contents per head. 
O: [ ] 90% or more ** : Less than 90% 50% or more x: Less than 50% [0032] D/O is the number of signal lack per 
for [ when recording and reproducing a sine wave with a frequency of 12.375MHz ] 1 minute. Loss of power set 
[ die length ] lack criteria to 8dB or more more than 0.5microsec. And the D/O valuation basis was made into 
the lower contents. 

O: [ ] less than 500 ** : More than less than [ more than 500 1000 ] x:l000 [0033] Surface electric resistance is 
resistance when the cross section detached two cylindrical metal electrodes which make the circle of the 
quadrant which is the radius of 10mm 12.7mm, places them, places the magnetic field of a magnetic tape in 
contact with a right angle on these, hangs 50g weight each to the both ends of a tape and applies the electrical 
potential difference of direct-current 500V using an insulation -resistance tester. And the surface electric 
resistance valuation basis was made into the lower contents. 

O: [ ] less than 1x1010 ohm/sq ** : 1x1010 or more ohm/sq Less than [ 1x1012 ohm/sq ] x: 1x1012 or more 
ohm/sq [0034] The edge damage was taken as the value which observed the magnetic tape visually after transit 
and was evaluated by lower criteria. 

O: [ ] nothing **: Intermittent x with a blemish: Those continuous with a blemish [0035] The examples 1-4 of a 
comparison with the thickness of a magnetic layer thinner than 1.1 micrometers have high surface electric 
resistance in early stages, and are high by transit further so that clearly from Table 1. Therefore, there is much 
D/O. Moreover, generating of an edge damage is also seen and it is not desirable. The example 5 of a comparison 
which does not contain tabular minerals powder in a back coat layer cannot secure tape reinforcement, but per 
head is bad and an edge damage is also seen in the top where an output is low. 

[0036] The example 6 of a comparison which does not contain carbon black in a back coat layer has the high 
surface electric resistance after transit. Therefore, D/O has increased. Moreover, generating of an edge damage 
is also seen and it is not desirable. The edge damage has generated the examples 7- 10 of a comparison in which 
said formula 1 has the thickness ratio of a nonmagnetic base material and a back coat layer out of range. 
Moreover, per head is getting worse by preservation. Furthermore, there are some which are falling to an 
output depending on conditions. 

[0037] The edge damage has generated the examples 11- 14 of a comparison in which said formula 2 has the 
Young's modulus ratio of a nonmagnetic base material and a back coat layer out of range. Moreover, upwards 
what has per [ bad / the first stage ] head is, per head got still worse by preservation, and the output has 
declined. 

[0038] On the other hand, the examples 115 with which a monograph affair according to claim 1 is filled are 
per an output and head, D/O, surface electric resistance, and the value that was fully excellent in any initial 
value of an edge damage. Furthermore, examples 115 are maintaining the outstanding value per an output 
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and head and with both surface electric resistance equivalent to initial value after preservation. Therefore, it is 
the magnetic-recording medium excellent in the shelf life which can hold a good magnetic parametric 
performance and transit endurance over a long period of time good [ a magnetic parametric performance ] 
without aging as for each example in which high density record is possible. 
[0039] 

[Effect of the Invention] As above, the magnetic-recording medium of this invention is excellent in the shelf life 
which can hold a magnetic parametric performance with a magnetic parametric performance good good, and 
transit endurance over a long period of time without aging, and the suitable magnetic-recording medium for 
high density record can be offered. 
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